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Flag smut of wheat was reported in the United States for the first 
time in 1919. During that year it was found in a considerable num­
ber of fields in the vicinity of Granite City, Madison county, Illinois. 
During the present season an extensive survey of the wheat fields in 
the vicinity of Granite City has been made, and flag smut has been 
found in 111 fields, comprising 2,500 acres, confined to an area of 
about 47 square miles. So far, flag smut has not been found outside 
of thi~ area. 
In several fields only a small amount of flag smut was present. In 
a few cases, however, as many as 20 to 25 stalks in one hundred were 
infected. It is evident that this disease is likely to cause very seri­
ous annual loss to the wheat growers of this country if it becomes 
widely distributed. 
Flag smut has long been known in the wheat-growing sections of 
Australia, wher~ annually it causes considerable damage. Commonly 
the loss caused is not very great, tho frequently it amounts to 10 to 
25 percent of the wheat crop. The disease is also known in Japan and 
India, and records of its occurrence in southern Europe have been 
found. 
Another very serious disea~e of wheat, the so-called "take-all," 
has also been found in Illinois in the same general region as the flag 
smut, and was also reported in Mason and Sangamon counties in 1919. 
This year, however, take-all has not been so common nor so severe as 
last year, being found only in Madison county and in three fields in 
Mason county. 
This brief circular is devoted mainly to a discussion of the a p­
pearance and control of flag smut, altho some recommendations con­
rerning take-all are given at the end. 
FLAG SMUT 
Appearance.-Flag smut of wheat appears mainly in the leaves of 
the plant. It shows as black lines, or streaks, running lengthwise in 
the leaf blades and sheaths. To some extent the stems are also in­
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[ J u l y ,  
f e c t e d .  T h e s e  b l a c k  l i n e s  a r e  d u e  t o  t h e  f o r m a t i o n  o f  s p o r e s  b y  t h e  
s m u t  f l l n g u s .  1 \ 1 0 s t  o f  t h e  l e a v e s  o n  a  s t a l k  a r e  i n f e c t e d ,  t h o s e  a t  t h e  
u p p e r  p a r t  o f  t h e  p l a n t  b e i n g  i n j u r e d  m o s t  s e v e r e l y .  I n f e c t e d  s t a l k s  
a r e  u s u a l l y  d w a r f e d " n o t  g r o w i n g  t o  m o r e  t h a n  o n e - h a l f  t o  t w o - t h i r d s  
o f  t h e  h e i g h t  o f  h e a l t h y  s t a l k s ,  a n d  t h e y  r a r e l y  h e a d  o u t  o r  p r o d u c e  
s e e d .  C o m m o n l y  a l l  t h e  s t a l k s  o n  a  p l a n t  a r e  i n f e c t e d ,  b u t  ' o c c a s i o n ­
a l l y  a  p l a n t  m a y  p r o d u c e  b o t h  s m u t t e d  a n d  s o u n d  s t a l k s .  
D i s t r i b u t i o n . - F l a g  s m u t  i s  d i s t r i b u t e d  i n  t w o  w a y s .  O n e  m e t h o d  
i s  b y  m e a n s  o f  s m u t  s p o r e s  t h a t  c l i n g  t o  t h e  s e e d .  I n  t h r e s h i n g ,  t h 3  
s p o r e s  a r e  k n o c k e d  o u t  o f  d i s e a s e d  l e a v e s  a n d  s c a t t e r e d  o v e r  t h e  g r a i n .  
W h e n  t h e  g r a i n  i s  p l a n t e d  a n d  g e r m i n a t e s ,  t h e  a d h e r i n g  s m u t  s p o r e s  
a l s o  g e r m i n a t e  a n d  t h e  s m u t  f u n g u s  p e n e t r a t e s  t h e  y o u n g  s e e d l i n g .  
A  f e w  w e e k s  l a t e r  a  n e w  c r o p  o f  s p o r e s  i s  p r o d u c e d  o n  t h e  l e a v e s .  
T h e  o t h e r  m e t h o d  o f  d i s t r i b u t i o n  i s  b y  m e a n s  o f  s p o r e s  i n  t h e  s o i l .  
T h e s e  c o m e '  f r o m  i n f e c t e d  s t u b b l e  a n d  f r o m  f r a g m e n t s  o f  p l a n t s  t h a t  
f a l l  t o  t h e  g r o u n d  i n  c u t t i n g  t h e  g r ' a i n .  T h e y  a l s o  a r e  b l o w n  o u t  o f  
t h e  s e p a r a t o r  o n  t o  t h e  f i e l d  w h e n  a  s m u t t e d  c r o p  i s  t h r e s h e d .  T h e s e  
s p o r e s  i n  t h e  s o i l  c o m e  i n  c o n t a c t  w i t h  t h e  y o u n g  w h e a t  s e e d l i n g  a n d  
p r o d u c e  i n f e c t i o n  i n  t h e  s a m e  w a y  a s  t h o s e  c l i n g i n g  t o  t h e  s e e d .  I  t  i s  
n o t  k n o w n  a s  y e t  h o w  l o n g  t h e  s p o r e s  m a y  l i v e  o v e r  i n  t h e  s o i l  b u t  i t  
i s  n o t  p r o b a b l e  t h a t  t h e y  p e r s i s t  o v e r  t h e  w i n t e r .  
C o n t r o l . - T h e  s t e p s  t o  b e  t a k e n  b y  t h e  U n i t e d  S t a t e s  D e p a r t m e n t  
o f  A g r i c u l t u r e  a n d  t h e  I l l i n o i s  S t a t e  D e p a r t m e n t  o f  A g r i c u l t u r e  a r e  
i n t e n d e d  b o t h  t o  p r e v e n t  t h e  s p r e a d  o f  f l a g  s m u t  b e y o n d  t h e  q u a r a n ­
t i n e d  a r e a  a n d . t o  e r a d i c a t e  i t  f r o m  t h e  i n f e s t e d  r e g i o n .  T h e  m e a s u r e s  
a g r e e d  u p o n  t o  a c c o m p l i ! S h  t h e s e  t w o  p u r p o s e s  ' a r e :  
1 .  T h e  t h o r o  t r e a t m e n t  o f  a l l  g r a i n  w i t h  f o r m a l d e h y d e  a s  i t  c o m e s  f r o m  t h e  
s e p a r a t o r ,  1  p o u n d  o f  f o r m a l d e h y d e  i n  3  p i n t s  o f  w a t e r  b e i n g  u s e d  f o r  2 5  b u s h e l s  
o r  g r a i n .  
2 .  T h e  b u r n i n g  o f  a l l  s t r a w  i n  t h e  q u a r a n t i n e d  a r e a  a s  s o o n  a s  p o s s i b l e  a f t e r  '  
t h r e s h i n g .  .  
3 .  S o w i n g  n o  w h e a t  o n  i n f e s t e d  f i e l d s ,  a n d  s o  f a r  a s  p o s s i b l e  s o w i n g  n o  w h e a t  
o n  l a n d  w h i c h  g r e w  w h e a t  t h i s  y e a r .  '  
4 .  T h e  o b t a i n i n g  o f  s e e d  f r o m  l o c a l i t i e s  k n o w n  t o  b e  f r e e  '  f r o m  f l a g  s m u t .  
5 .  T h e  t r e a t m e n t  o f  a l l  s e e d  s o w n ,  b y  t h e  c o p p e r - s u l f a t e  o r  b l u e s t o n e  m e t h o d .  
T h i s  e o n s i s t s  i n  d i p p i n g  t h e  g r a i n  f o r  t e n  m i n u t e s  i n  a  s o l u t i o n  o f  b l u e s t o n e  
( 1  p o u n d  o f  t h e  s t o n e  t o  5  g a l l o n s  o f  w a t e r )  a n d  t h e n  d i p p i n g  i n  a  s o l u t i o n  o f  
l i m e  ( 1  p o u n d  t o  1 0  g a l l o n s  o f  w a t e r ) .  T h e  g r e a t  a d v a n t a g e  o f  t h i s  t r e a t m e n t  
i s  t h a t  t h e  s e e d  r e m a i n s  c o a t e d  w i t h  t h e  b l u e s t o n e  a n d  l i m e ,  a n d  t h i s  c o a t i n g  
p r o t e c t s  i t  t o  a  l a r g e  e x t e n t  f r o m  i n f e c t i o n  b y  s p o r e s  p r e s e n t  i n  t h e  s o i l .  
6 .  T h e  g r o w i n g  o f  v a r i e t i e s  t h a t ,  s o  ,  f a r  a s  k n o w n ,  a r e  h i g h l y  r e s i s t a n t  t o  
f l a g  s m u t .  .  
V a r i e t i e s  o f  W h e a t  R e s i s t a n t  t o  F l a g  S m u t . - T h e  U n i t e d  S t a t e s  
D e p a r t m e n t  o f  A g r i c u l t u r e  a n d  t h e  U n i v e r s i t y  o f  I l l i n o i s  h a v e  c a r ­
r i e d  o n  '  s o m e  e x p e r i m e n t s  d u r i n g  t h e  p a s t  y e a r  a l o n g  t h i s  l i n e  a n d  
h a v e  s e c u r e d  s o m e  p r o m i s i n g  r e s u l t s .  T h e  r e s i s t a n c e  o r  s u s c e p t i b i l ­
i t y  o f  a  l a r g e  n u m b e r  o f  w h e a t  v a r i e t i e s  t o  f l a g  s m u t  h a s  b e e n  t e s t e d .  
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It has been found that certain 
varieties of wheat are distinctly 
resistant to the attack of this 
disease. There is, however, no 
good yielding wheat known that 
is entirely immune to ~t, but the 
difference between some of the 
very susceptible and the 
slightly susceptible varieties is 
marked and certainly worth 
considering in selecting seed 
wheats. Still, not all resistant 
wheats are good producers in 
the locality where flag smut has 
appeared; but in Fulcaster, 
Gypsy, Red Wave, Turkey Red, 
and Red May we have a com­
bination of disease resistance 
and good yielding ability. These 
wheats are strongly recom­
mended to be used in the flag 

smut area of Madiso?- county. 

Altho Red Wave appears in 

the list of desirable varieties 

because of its ability to yield 

and its tendency toward disease 

resistance, it must b remem­

bered that it has the eputation 

of being very poor in milling 

and baking qualit . 

FIG. l.-PORTro~s OF I N" F ECTED ·WHEAT 
Certain othe varieties, even PLANTS, SHOWING FLAG-S~,[UT STREAKS 
·ON THE BLADES (From Farmers' Bulletintho their adaptability to condi­
1063)tions in the American .- Bottom 

is beyond question, should not be grown under any consideration 

because of susceptibility to disease. The most outstanding among' 

these are Red Cross, so-called Salzer's Prize Taker, Salzer Pride, 

Dawson's Golden Chaff, Fultz, Illini Chief, and Jones' Winter Fife. 

A great many other varieties have been grown in the flag-smut 

plots, but because of not being well adapted to the locality or be­

cause of disease ' susceptibility they are not mentioned here. 

The Illinois State Department of Agriculture, the United States 
Department of Agriculture, and the University of Illinois are aiding 
the farmers in every way possible to eradicate this serious enemy of 
the wheat crop. Expert assistance and formaldehyde are furnulhed 
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V A R I E T I E S  O F  W H E A T  R E C O M M E N D E D  F R O M  T H E  S T A N D P O I N T  O F  Y I E L D S  
A N D  O F  D I S E A S E  R E S I S T A N C E *  
P e r c e n t a g e  
P e r c e n t a g e
r a t i n g  i n  y i e l d ,  
d i s e a s e
u s i n g  F u l c a s t e r  C o l o r  H a r d  B e a r d e d
i n f e c t i o n
V a r i e t y  
a s  s t a n d a r d  o f  o r  
o r  
A t  
k e r n e l  s o f t  
s m o o t h  
F l a g
A l h a m -
A t  I  
F a i r -
I ' T a k e -
~,.
s m u t  a l l
b r a  
f i e l d  
F U L C A S T E R . . .  
1 0 0 . 0  1 0 0 . 0  
T r a c e  2  
R e d  
S e m i - B e a r d e d  
h a r d  
G y P S y . . . . . . .  1 0 6 . 4  
1 0 0 . 7  
T r a c e  
N o t  
R e d  
S o f t  
B e a r d e d  
g r o w n  i n  
T a k e - a l l  
p l o t s  
R E D  M A Y  . . .  
N o t  i n  
N o t  i n  T r a c e  
0  
R e d  
S o f t  
S m o o t h  
v a r i e t y  
v a r i e t y  
t r i a l s  
t r i a l s  
R E D  W A V E  . .  9 6 . 8  7 7  
T r a c e  
0  
R e d  S o f t  
S m o o t h  
r . i ' u R K E Y  R E D  
1 1 2 . 8  8 5  
T r a c e  
0  
R e d  
H a r d  B e a r d e d  
* I n  c a l c u l a t i n g  t h e  p e r c e n t a g e  y i e l d  a t  b o t h  A l h a m b r a  a n d  F a i r f i e l d ,  F u l c a s t e r  
h a s  b e e n  u s e d  a s  t h e  s t a n d a r d .  T h e  T u r k e y  R e d  u s e d  a t  A l h a m b r a  a n d  F a i r ­
f i e l d  w a s  t h e  i m p r o v e d  s t r a i n ,  T u r k e y  R e d  1 0 - 1 1 0 .  T h e  y i e l d  d a t a  a t  A l h a m b r a  
c o v e r  t h e  o n e  y e a r  1 9 1 9 ,  a n d  t h e  r e s u l t s  o n  f l a g  s m u t  a n d  t a k e - a l l  r e s i s t a n c e  a t  
G r a n i t e  C i t y  w e r e  o b t a i n e d  i n  e x p e r i m e n t s  c o n d u c t e d  i n  1 9 2 0 .  T h e  w h e a t  a t  F a i r ­
f i e l d  h a s  b e e n  g r o w n  f o r  a  l o n g e r  p e r i o d ;  F u l c a s t e r  f o r  1 3  y e a r s  ( 1 9 0 7 - 1 9 1 9 ) ;  
G y p s y  f o r  f i v e  y e a r s  ( 1 9 1 5 - 1 9 1 9 ) ;  R e d  W a v e  f o r  f o u r  y e a r s  ( 1 9 1 5 ,  1 9 1 7 - 1 9 1 9 ) ;  
a n d  T u r k e y  R e d  1 0 - 1 1 0  f o r  t w o  y e a r s  ( 1 9 1 8 ,  1 9 1 9 ) .  
f o r  t r e a t i n g  t h e  t h r e s h e d  g r a i n .  I  t  i s  a l s o  p l a n n e d  t o  f u r n i s h  b l u e ­
s t o n e  a n d  l i m e ,  a n d  e x p e r t  a s s i s t a n c e  t o  e v e r y  f a r m e r  i n  t h e  t r e a t m e n t  
o f  t h e  g r a i n  f o r  f a l l  s o w i n g .  
T A K E - A L L  
E x p e r i m e n t s  w i t h  t a k e - a l l  m a d e  b y  t h e  U n i t e d  S t a t e s  D e p a r t m e n t  
o f  A g r i c u l t u r e  a n d  t h e  U n i v e r s i t y  o f  I l l i n o i s  d u r i n g  t h e  p a s t  y e a r  i n ­
d i c a t e  t h a t  t h e  d i s e a s e  m a y  b e  v e . r y  l a r g e l y  c o n t r o l l e d  b y  t h e  u s e  o f  
r e s i s t a n t  v a r i e t i e s .  I n  v a r i e t y  t r i a l s  o n  i n f e s t e d  s o i l  n e a r  G r a n i t e  
C i t y ,  I l l i n o i s ,  9 0  p e r c e n t  o f  t h e  p l a n t s  o f  t h e  s o - c a l l e d  S a l z e r ' s  P r i z e  
T a k e r  w e r e  a f f e c t e d  w i t h  t a k e - a l l .  R e d  C r o s s  a n d  I l l i n i  C h i e f  w e r e  
s o m e w h a t  l e s s  s e v e r e l y  a t t a c k e d ,  b u t  s h o w e d  a  m a r k e d  s u s c e p t i b i l i t y  
t o  t h e  d i s e a s e .  H a r v e s t  K i n g ,  F u l t z ,  W i n t e r  F i f e ,  a n d  F u l c a s t e r  w e r e  
s l i g h t l y  i n j u r e d ;  w h i l e  R e d  W a v e ,  R e d  M a y  a n d  T u r k e y  R e d ,  i n  
t h e s e  t r i a l s ,  a s  i n d i c a t e d  i n  t h e  t a b l e  p r e s e n t e d ,  w e r e  c o m p l e t e l y  i m ­
m u n e .  T h e  c o n t r o l  o f  t a k e - a l l  l i e s  i n  t h e  s e l e c t i o n  o f  s e e d  w h e a t  f r o m  
t h e  v a r i e t i e s  i n c l u d e d  i n  t h e  t a b l e  o f  r e c o m m e n d e d  v a r i e t i e s .  
A s  w i t h  f l a g  s m u t ,  p r e c a u t i o n a r y  m e a s u r e s  a r e  b e i n g  t a k e n  t o  p r e ­
v e n t  t h e  f u r t h e r  s p r e a d  o f  t h i s  d i s e a s e .  T h e  t h r e s h e d  g r a i n  i s  b e i n g  
t r e a t e d  w i t h  a  s t r o n g  s o l u t i o n  o f  f o r m a l d e h y d e ;  i n  m o s t  c a s e s  t h i s  
, y o r k  i s  d o n e  a s  t h e  g r a i n  c o m e s  f r o m  t h e  t h r e s h i n g  m a c h i n e .  
